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DETAILED ACTION 

Applicant's arguments filed on 1 1/27/2006 have been fully considered and found to be 
persuasive. However, after further search and consideration and the consideration of the IDS 
documents filed on 12/09/2006 and 2/7/2007, this action is issued and made non-fmal. 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-9 rejected under 35 U.S.C, 103(a) as being unpatentable over Suenaga et al. 
(6,239,457) in view of Vente et al. (Journal of Solid State Chemistry, Prior art submitted by the 
applicant on 1 2/7/2006) 

Regarding Claim 14, in Figs. 1 A, 6, 7A, 7B, 8A-8D and 10, Suenaga et al. disclose a 
semiconductor memory device comprising: an msulating film 102 in Fig 10, formed over a 
semiconductor substrate 98; an adhesive layer 81 formed on the insulating film and having a 
surface roughness of 0.79 nm or less (as disclosed in Figs. 7A and 7B); a capacitor lower 
electrode 1 1 formed on the adhesive layer, a ferroelectric layer 104 formed on the capacitor 
lower electrode, and having an AB03 perovskite structure (A=any one of Bi, Pb, Ba, Sr, Ca, Na, 
K, and a rare earth element, B=any one of Ti, Zr, Nb, Ta, W, Mn, Fe, Co, and Cr) as disclosed in 
column 2, lines 34-55 and an upper capacitor electrode 105 formed on the ferroelectric layer. 
Suenaga et al. fail to disclose the required iridium in the ferroelectric layer. However, Vente et 
al discloe a structure chemistry and electronic properties of the hexagonal perovskites BaIrCo03 
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which includes Ba in A site, Co in B site and Ir in at least one of A or B site as shown in pages 
361-363. 

It would have been obvious to one of having ordinary skill in the art at the time the 
invention was made to include the required Ir in A or B sites of AB03 structure of Suenaga et al. 
in order to have a increased stability and diffusion characteristics between the lower electrode 
and the ferroelectric layer of Suenaga et al. since Suenaga et al. discloses that the lower electrode 
contains Iridium and the mtegration of Ir in the A site or the B site of ferroelectric layer enhances 
the diffusion barrier of the ferroelectric layer. 

Regarding Claim 2, it is disclosed in Suenaga et al. that ferroelectric layer has preferred 
the orientation is perpendicular to substrate pane hence 0 degrees inclination from perpendicular 
direction which would satisfy 3.5 degrees or LESS claim language), a ferroelectric layer 104 
formed on the capacitor lower electrode, and having an AB03 perovskite structure (A=any one 
of Bi, Pb, Ba, Sr, Ca, Na, K, and a rare earth element, B=any one of Ti, Zr, Nb, Ta, W, Mn, Fe, 
Co, and Cr) as disclosed in column 2, Unes 34-55 

Regarding Claim 3, Regarding Claim 13, Fig 3 of Suenaga et al. disclose PZT based 
ferroelectric layer 104. 

Regarding Claim 4, it is disclosed in Suenaga et al. that ferroelectric layer has preferred 
the orientation is perpendicular to substrate pane hence 0 degrees inclination from perpendicular 
direction which would satisfy 2.3 degrees or LESS claim language), a ferroelectric layer 104 
formed on the capacitor lower electrode, and having an AB03 perovskite structure (A=any one 
of Bi, Pb, Ba, Sr, Ca, Na, K, and a rare earth element, B=any one of Ti, Zr, Nb, Ta, W, Mn, Fe, 
Co, and Cr) as disclosed in column 2, lines 34-55 
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Regarding Claim 5, in Suenaga et al., lower electrode 11 is Pt or Ir as disclosed column 2 
lines 22-33 

Regarding Claim 6, Figs. 7A and 7B of Suenaga et al. disclose an adhesive layer having a 
surface roughness of 0.79 nm or less. 

Regarding Claim 8, upper electrode of Suenaga et al. is Pt or Ir as disclosed column 2 
lines 22-33 

3. Claim 7, rejected under 35 U.S.C.. 103(a) as being unpatentable over Suenaga et al. 
(6,239,457) in view of Vente et al. (Journal of SoUd State Chemistry, Prior art submitted by the 
applicant on 12/7/2006) further in view of Nam et al. (2003/0057464). 

Regarding Claim 14, in Figs. lA, 6, 7 A, 7B, 8A-8D and 10, Suenaga et al. disclose a 
semiconductor memory device comprising: an insulating film 102 in Fig 10, formed over a 
semiconductor substrate 98; an adhesive layer 81 formed on the insulating film and having a 
surface roughness of 0.79 nm or less (as disclosed in Figs. 7A and 7B); a capacitor lower 
electrode 1 1 formed on the adhesive layer, a ferroelectric layer 104 formed on the capacitor 
lower electrode, and having an AB03 perovskite structure (A=any one of Bi, Pb, Ba, Sr, Ca, Na, 
K, and a rare earth element, B=any one of Ti, Zr, Nb, Ta, W, Mn, Fe, Co, and Cr) as disclosed in 
column 2, Unes 34-55 and an upper capacitor electrode 105 formed on the ferroelectric layer. 
Vente et al. discloe a structure chemistry and electronic properties of the hexagonal perovskites 
BaIrCo03 which includes Ba in A site, Co in B site and Ir in at least one of A or B site as shown 
in pages 361-363. Suenaga et al. and Vente et al. combination fail to disclose the requried 
A1203/alumina adhesive layer. However, Nam disclosed a ferroelectric memory device and 
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method of fabricating the same where in paragraph 035, the required A1203 adhesive layer is 
disclosed. 

It would have been obvious to one of having ordinary skill in the art at the time the 
invention was made to include the required alumina adhesive layer in Suenaga et al. and Verde et 
al. combination as taught by Nam, in order to have a ferroelectric memory device with better 
adhesion properties. 

4. Claims 9-13 rejected under 35 U.S.C. 103(a) as being unpatentable over Suenaga et al. 
(6,239,457). 

Regarding Claim 9, in Figs. lA, 6, 7A, 7B, 8A-8D and 10, Suenaga et al. disclose a 
semiconductor memory device comprising: an insulating film 102 in Fig 10, formed over a 
semiconductor substrate 98; an adhesive layer 81 formed on the insulating film and having a 
surface roughness of 0.79 nm or less (as disclosed in Figs. 7A and 7B); a capacitor lower 
electrode 1 1 formed on the adhesive layer, and having an (1 1 1) orientation that is in 
perpendicular direction (as disclosed in column 2, lines 22-33. It is also disclosed the preferably 
the orientation is perpendicular to substrate pane hence 0 degrees inclination from perpendicular 
direction which would satisfy 2.3 degrees or LESS claim language), a ferroelectric layer 104 
formed on the capacitor lower electrode, and having an AB03 perovskite structure (A=any one 
of Bi, Pb, Ba, Sr, Ca, Na, K, and a rare earth element, B=any one of Ti, Zr, Nb, Ta, W, Mn, Fe, 
Co, and Cr) as disclosed in column 2, lines 34-55 and an upper capacitor electrode 105 formed 
on the ferroelectric layer. 
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Regarding Claim 10, lower electrode direction is specified as perpendicular to the 
substrate plane which means it has 0 degrees inclination from the perpendicular which would 
satisfy 3.5 degrees or LESS claim language, (column 2, lines 22-33) 

Regarding Claim 1 1, ferroelectric layer 104 has (1 11) orientation that is preferable 
perpendicular to the substrate plane, i.e. 0 degrees inclination from the perpendicular direction, 
which satisfies the claim language of 3.5 degrees or LESS requirement, a ferroelectric layer 104 
formed on the capacitor lower electrode, and having an AB03 perovskite structure (A=any one 
of Bi, Pb, Ba, Sr, Ca, Na, K, and a rare earth element, B=any one of Ti, Zr, Mb, Ta, W, Mn, Fe, 
Co, and Cr) as disclosed in column 2, lines 34-55 and an upper capacitor electrode 105 formed 
on the ferroelectric layer. 

Regarding Claim 12, lower electrode 1 1 is Pt or Ir as disclqsed column 2 lines 22-33 

Regardmg Claim 13, Fig 3 discloses PZT based ferroelectric layer 104. 

5. Claims 14-16 rejected under 35 U.S.C. 103(a) as being unpatentable over Suenaga et al. 
(6,239,457) in view of Kim et al. (6,737,694). 

Regarding Claim 14, in Figs. lA, 6, 7A, 7B, 8A-8D and 10, Suenaga et al. disclose a 
semiconductor memory device comprising: an insulating film 102 in Fig 10, formed over a 
semiconductor substrate 98; an adhesive layer 81 fonned on the insulating film and having a 
surface roughness of 0.79 nm or less (as disclosed in Figs. 7A and 7B); a capacitor lower 
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electrode 1 1 formed on the adhesive layer, and having an (1 1 1) orientation that is in 
perpendicular direction (as disclosed in column 2, lines 22-33. It is also disclosed the preferably 
the orientation is perpendicular to substrate pane hence 0 degrees inclination from perpendicular 
direction which would satisfy 2.3 degrees or LESS claim language), a ferroelectric layer 104 
formed on the capacitor lower electrode, and having an AB03 perovskite structure (A=any one 
of Bi, Pb, Ba, Sr, Ca, Na, K, and a rare earth element, B=any one of Ti, Zr, Nb, Ta, W, Mn, Fe, 
Co, and Cr) as disclosed in column 2, lines 34-55 and an upper capacitor electrode 105 formed 
on the ferroelectric layer. Suenaga et al. fail to disclose the required contact hole and the 
conductive plug structure. However, Kim et al disclose a ferroelectric memory device and 
method of forming the same where in Fig. 2 it is disclose a hole 210b formed in the insulating 
film 208 under and the adhesive layer 212b (which includes a stacked layer for adhesive 
purposes as shown in column 7, lines 35-50), under the lower electrode 220, a conductive plug is 
formed in the hole (shaded area 210b is conductive plug) and connected to the lower electrode 
220. 

It would have been obvious to one of having ordinary skill in the art at the time the 
invention was made to include the required conductive plug in Suenaga et al. as taught by Kim et 
al. in order to have the ferroelectric capacitor structgure of Suenaga et al. to function properly in 
a ferroelectric memory device. 

Regarding Claim 15, in Fig. 2 of Kim et al., layer 214 acts as the barrier layer and is 
located between the lower electrode 220 and the conductive plug 212b. 

Regarding Claim 16, layer 214 is part of the lower electrode 220 as shown in Fig 2 of 

Kim et al. since it is in contact with lower electrode. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fazli Erdem whose telephone number is (571) 272-1914. The 
examiner can normally be reached on M - F 8:00 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sue Purvis can be reached on (571) 272-1236. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (BBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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